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Formulado de 
Cálculo Diferencial 
e Integral Ver.4.9 

Jesus Rubi Miranda (jesusrubim@yahoo.com) 
http://www.geocities.com/ calculusjrm/ 

VALOR ABSOLUTO 

a si a > 0 
a si a < 0 
|a| = |-a| 
a < |a| y — a < |a| 

|fl|>0y|a| = 0 <=> a = 0 

|aó| = |a||ò| ó = ni a *l 

|a + ó|<|a| + |ó| ó |^a t | < 

EXPONENTES 

a p •a' 1 — a p+q 


\a‘ = 


(a. b y 


b) b p 
a plq - yfã^ 


LOGARITMOS 


log o N = x=> a x = N 
log a MN — log u M + log u N 
M 

log a — = log„ M - log„ N 
N 

log u N r = r\ og u N 

log ; , N _ ln A 
log^fl lna 
log 10 N - log N y log t , N -\nN 


log„ N = 


ALGUNOS PRODUCTOS 


a-[c + d) = ac + ad 

(a + 6)-(a-è) = fl 2 -b 2 

(a + ó)-(a + ó) = (a + è) 2 = a 2 + 2 ab+b 2 

(a-ò)-(a-ó) = (a-ó) 2 =a 2 -2ab+b 2 

(x + ó)-(x + d) = x 2 + (b + d')x+bd 

(ax + b ) • ( cx + d) = acx 2 + (ad + bc)x + bd 

(a + è)-(c + í/) = ac + ad + bc + bd 

(a + b ) 3 = a 3 + 3 a 2 b + 3 ab 2 + b 3 

(a-ó) 3 = a 2 -3a 2 b+3ab 2 -b 2 

(a + b + cf = a 2 +b 2 +c 2 + 2 ab + 2 ac + 2 bc 

(a -b) -{a 2 + ab + b 2 ^ = a 1 -b 2 

(a - b) • (a 3 + a 2 b + ab 2 + b 2 ) = a 4 - b 4 

(a - b) • (a 4 + a 2 b + a 2 b 2 + ab 3 + b 4 ) = a 5 - 1 

(a-ò)-^y^a' 1 ~*6*~ l l = a" - b" Mn e P 


(a + b) • (a 2 - ab + b 2 ) = a 3 + b 2 

(a + b) • (a 3 - a 2 b + ab 2 - b 2 ) = a 4 - b 4 

(a + è) • (a 4 — a 2 b + a 2 b 1 — ab 3 + b 4 'j = a 5 +b s 

(a + b) • (a 5 - a 4 b + a 2 b 2 - a 2 b 3 + ab 4 - ó 5 ) = a 6 -b 6 


(a + ò)-^^(-l) í+l a" k b k 1 J - a" +b" V«eN impar 
(a + ô)-f ^(-l)* +1 a n ~ k b k ~' J - a" -b" V n e N par 


SUMAS Y PRODUCTOS 


a, +a, H Ya n = 

í=i 

l?í C = nC 

Ê ca * =c Ê a í- 

ÊK + *.)=É n » + Í>> 

Ê(«t-“i-i) = a , ““o 

£[a + (i:-l)<í] = |[2a + (n-l)rf] 




1 — r" a — rl 
1 \-r ~ l-r 


E*=^(" í+ ") 


^& 2 = —[2n 2 +3« 2 +«) 
X* 3 = — (« 4 +2n 3 + n 2 ) 


V k 4 = — Í6n 5 + 15« 4 +10« 3 -n) 
30 V ’ 

1 + 3 + 5 + — h (2« - 1) = n 2 

« ! =n^ 


(«—*)!*! 

(I+J,) ' = lfih v 

(x, +x 2 + --- + X*)" = 


-X. 1 • x, 2 •••x.* 


n. !•••«. . 


CONSTANTES 


;r = 3. 14159265359... 
e = 2.71828182846... 


TRIGONOMETRÍA 


u CO 

sen # = 

HIP 

CSC# = 

1 

sen# 

1 

a CA 

cos 9 — 

HIP 

sec# = 

cos# 

. n sen# CO 

tg# = = 

cos# CA 

ctg <9- 

1 

tg# 

n radianes=l 80° 
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H 


y = Z sen x y e , 

' 1 2 2 

y = Z cos x y e [0, tz\ 

. I 7Ü 7T 

y=Ztgx 


;g = Zctgi: = Ztg- J'e(0,i) 

X 

y = Zsecx = Zcos— ye[0,j] 

1 \ n n 

y = Zcscx = Zsen— ye , — 

x L 2 2 

Gráfica 1 . Las funciones trigonométricas: sen x , 
cosx , tgx : 



Gráfica 2. Las funciones trigonométricas cscx , 
secx , ctgx : 



Gráfica 3. Las funciones trigonométricas inversas 
arcsenx , arccosx , arctgx : 



Jesús Rubi M. 


Gráfica 4. Las funciones trigonométricas inversas 
arcctgx , arcsecx , arccscx : 



IDENTIDADES TRIGONOMÉTRICAS 

sen’ 9 + cos 2 # = 1 
1 + ctg 2 9 = esc 2 9 
tg 2 #+l = sec 2 9 
sen(-#) = - sen# 
cos(-#) = cos 9 

tg(-0) = -t g 6> 
sen (# + 2;r) = sen# 
cos(# + 2;r) = cos# 
tg(# + 2^r) = tg# 
sen(# + ;r) = -sen# 
cos(# + ;r) = -cos# 
tg(# + 7r) = tg# 
sen(# + /i;r) = (-l) n sen# 
cos(# + n;r) = (-l)” cos# 
tg(# + wr) = tg# 
sen(n^) = 0 
cos(n/r) = (-l)’ 
tg(«;r) = 0 



sen(a± y#) = senacos/7±cosaseny# 
cos(a± / #) = cosacos y # + senasen^ 

t g (,±fl= lga±t8 ^ 

1 + tga tg/í 
sen 2# = 2 sen # cos # 
cos 29 = cos 2 # - sen 2 # 

t g 2ff - 2tS f 

1 - tg 2 6> 

sen 2 0 = ( I cos 20 ) 


= 1(1 
2' 

3 = 1(1 
2 V 


tg 2 0 = 


cos 2#) 
1 - cos 29 


sena + sen/? = 2sen^(a + y#)-cos^-(a -/?) 
sena-seny# = 2sen-^-(a-^)-cos^-(a + P) 
cosa + cos p = 2cos^-(a + /?)-cos^(a-/7) 
cosa-cos^ = -2sen^-(a + /?)-sen^-(a-y#) 


tga±tgy# = 


sen(a±/?) 


cos a- cos p 
sena-coSy# = -^[sen(a-/?) + sen(a + y#)] 
sena-sen p = -^[cos(a-/?)-cos(a + y#)J 
cosa- cos p = -^-[cos(a-/?) + cos(a + ;#)] 


tgatg/? = 


tga + tgy# 
ctg a + ctg p 


■ 


FUNCIONES Hl 


senhx = 
coshx = 


2 

e x + e~ x 


tghi- 
ctghx 
sechx = 
cschx 


senh x e x —e x 


coshx e x + e~ x 
1 _e x + e~ x 
tgh x e x — e~ x 

J 2 

cosh x e x + e~ x 
1 _ 2 
senh x e x — e~ x 
senh : R — > R 
cosh : R -» [l,oo) 
tgh : R — » (-1,1) 

ctgh:R-{0} — > (-oo,-l) u (l,oo) 

sech : R — » (0,1] 

csch : R - {O} — » R - {0} 

Gráfica 5. Las funciones hiperbólicas senhx , 
coshx , tghx : 




sech 'x = ln 



0<x<l 


csch 'x = ln 


1 

x 



x*0 
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IDENTIDADES DE FUNCS HIP 


tgh 2x = 


1 + tgh x 
1 , 


senh 2 x - — (cosh2x-l) 
cosh 2 x = -^(cosh 2x + 1) 


tgh- x : 
tgh x = - 


cosh 2x + 1 
senh 2x 


cosh 2x + 1 
e x = cosh x + senh x 
e~ x = cosh x - senh x 


lim(l+x)*=e = 2.71828... 

lV 


lnx 


DERIVADAS 


W=o 

(cx) = c 
cx" ) = ncx "~ 1 

u±v± w+ • • •) 
s du 


du + dv + dw 
dx dx dx 


cosh 2 x-senh 2 x = 1 
1 - tgh 2 x = sech 2 x 
ctgh 2 x-l = cschx 
senh (-x) = -senh x 
cosh(-x) = coshx 
tgh(— x) = — tghx 

senh(x±j/) = senh x cosh y± coshx senh y 
cosh ( x ± y ) = cosh x cosh y ± senh x senh y 

tgh (x±y)= 

1 ± tgh x tgh y 
senh 2x = 2 senh x cosh x 
cosh 2x = cosh 2 x + senh 2 x 
2 tghx 


ax 2 +òx + c = 0 

—b + yjb 2 — 4 ac 

=> x = 

2a 

b 2 - 4 ac - discriminante 
exp(ar±iY?) = e“(cos/?±isen/?) si 

LIMITES 


v ' dx Ar -»0 Ax **-°Ax 


d , 
Tx^ 

— (i 

dx'' 

d_ 

dx 

-( 

dx' 

dF 

dx 

du 

dx 

dF 

dx 

dy 

dx 


uvw ) = uv- 


dv du 

li h V 

dx dx 
dw dv 


du 

dx dx dx 
i/ A v^du/dx^ — u^dv/dx) 
v 2 

i du 
dx 


- ÚL- . (Regia de la Cadena) 
du dx 


dx/du 

dF/du 

dx/du 

MélJM donde 

dx/dt f\{t) 


w 

y=fA‘) 


DERIVADA DE FUNCS LOG & EXP 


— (lm/) = - 
dx' ’ 


u u dx 
loge du 


dx u dx 

d , v log a e du 

— (log„i/) = — — a > 0, a* 1 

dx ' u dx 

d / ,, du 

dx' ' dx 
d ( „\ du 

dx' ' dx 

d ( du , .. dv 

— u - vu i-lnw-M — 

dx' ’ dx dx 

DERIVADA DE FUNCIONES TRIGO 


d ( , 

— sem/ 
dx K ’ 

du 

- cosu 

dx 

d , , 

— (cosu) 
dx' ’ 

du 

= -sem/ — 
dx 

d , . 

-Vbu)- 

y dU 

=sec u — 
dx 

ctg " ) 

y du 

- - CSC u 

dx 

— (secw) 
dx' ’ 

du 

— sec«tg« — 
dx 

d , , 

— (esc u ) 
dx' ’ 

i 

= — CSCMCtgW- 
i 

d , 

— (versí/ 
dx' 

, du 

) = sen« — 
dx 


DERIV DE FUNCS TRIGO INVER 


d , , 1 du 

— ( Z sen u ) = , 

dx K ’ VTV dx 

d , v 1 du 

— ( Zcosw) = — 

dx yj\-u 2 dx 




1 + M' 


du 

dx 

1 du 


d (/ a . 1 

— (Zsecw) = ±- 
dx' ’ 


d (/ v _ 1 

—(Zcsc w) = +- 


— (Zctgw) = — 

dx ' ’ l + u 2 dx 

du [+ si u > 1 
i/ViC-1 dx si m < — 1 
du j- si u > 1 

dx X ' ' Uylu 2 - 1 áx[+SÍl/<-l 

d , , \ 1 du 

— (ZversM ) = . = 

dx \l2u-u 2 dx 


DERIVADA DE FUNCS HIPERBÓLICAS 

d , , du 

— senh// = coshu — 
dx dx 

d , du 

— cosh u = senh u — 
dx dx 

d , , 7 du 

— tghw - sech" u — 
dx dx 

d , , du 

— ctgh// = -csch m — 
dx dx 

d , , du 

— sechíí = - sech u tgh u — 
dx dx 

d , , du 

— csch u - - csch u ctgh u — 
dx dx 

DERIVADA DE FUNCS HIP INV 


\Jl + u 2 dx 


d , . ±1 du 

— cosh u - . ,u> 1 

dx f u 2 -\ dx 

d . | 1 du li, 

—tgh- u=- r —, » <1 

dx l-ii dx 

d . 1 du I I , 

— ctgh u j , u >1 

dx 1 — u~dx 


—sech 1 m = - 
dx 


si cosh u > 0 
si cosh 1 ?/ < 0 


+1 du í - si sech ' u > e (0,1) 


u 2 dx 1+ si sech 'u <0,u e(0,l) 


d , -i 1 du . 

— csch u — . , u*0 

dx \u\yjl + u 2 dx 

1NTEGRALES DEFINIDAS, PROPIEDADES 
Nota. Para todas las fórmulas de integración deberá 
agregarse una constante arbitraria c (constante de 
integración). 

\ i {f(A ± g(x)} dx =\j( x ) dx± \»g( x ) dx 

| ç/'(x)í/x = c-| f(x)dx ceM 
J* f{ x )dx = £ / (x) dx + £ / (x)dx 
[f(x)dx = -[f(x)dx 
| /(x)í£c = 0 

f(x)dx<M-(b-a) 

<z>m< /(x) < M Vx e \a,b\, m,M gR 
f a f(x)dx<\ b a g(x)dx 
«>/(x)<g(x) Vx e \a,b\ 

J f{x)dx <J |/(x)|í£c si a<b 


INTEGRALES 


| adx =ax 

^af(x)dx = a|/(x)áx 

J(« ± v + w± • • -)t/x = | udx ± j" vdx ± J wdx±- ■ 

J udv = uv — j" vdu (Integración por partes) 

í u" du — — — n^—l 
J #i + l 


f— = ln|«| 

J 1J 


Jesús Rubi M. 


INTEGRALES DE FUNCS LOG & EXP 

| e“du = e u 

Udu = ^-\ a> ° 

1 ln a [a * 1 

í ua"du — — — • I u — I 

J lna lna ) 

| ue“du — e“ (w — l) 

J ln udu =a[nu-u = w(lnw - 1) 

flog ,udu («lnw — u) = — — (lnw-l) 

J lna v ’ lna' ' 

|«log u udu =^--(21og u m-1) 

^u\nudu =^j-(21n«-l) 


■ 


INTEGRALES DE FUNCS TRIGO 


Jsent/í/w = — cosi/ 

J cos udu = sen u 
J sec 2 udu - tgu 
| esc 2 udu — — ctg u 
J sec u tg udu — sec u 
| esc u ctg udu — — esc u 
J tg udu = -ln|cost/| = ln|sec« 
| ctg udu = ln|sen«| 

| sec udu = ln |sec u + tg u | 

| esc udu = ln|cscw -ctg«| 

f sen 2 udu = — — — sen 2 u 
J 7 4 


j cos 2 


udu - 


2 4 

u 1 

- — sen2« 

2 4 

J tg 2 udu = tg u — u 
J ctg 2 udu = — (ctg u + u ) 

J u sen udu = sen u - u cos u 
J u cos udu = cos u + u sen u 


■ 


INTEGRALES DE FUNCS TRIGO INV 


Jzsen udu = uZsen« + x/l — u 2 
Jzcos udu = uZcosu -yjl—u 2 
Jz tg udu = «Z tg w - ln y/l+u 2 
J Z ctg udu =uZctgu + h\\ll + u 2 
jZsec udu =uZsecu-ln{u + ylu 2 -1 j 
= uZsecu - Zcoshw 
J Zcscudu =uZcscu + \n^u + yJu 2 — 1 j 
= uZ esc u + Z cosh u 


I 


INTEGRALES DE FUNCS HIP 


J senh udu - cosh?/ 
jcoshMz/M = senhw 
| sech 2 udu — tghw 
J csch 2 udu = -ctghu 
J sech u tgh udu - - sech u 
J csch u ctgh udu = - csch u 


| tgh udu = ln cosh u 
| ctgh udu = ln|senhi/| 

| sech udu = Z tg (senh u ) 
jcschurfi/ = - ctgh -1 (coshw) 


= lntgh — u 


INTEGRALES DE FRAC 


e du 1 , u 
í— — r =-^tg- 
J u~ +a~ a a 

1 u 

= — Zctg— 
a a 

r du 1 , u — a i y y\ 

\—z Y = — ln l«">a 1 

J w —ar 2a u + a ' 

t du 1 , a + u / y 

\— T = — ln \if <a 

•1 i7 2 — u 2 2a n — u ' ' 


INTEGRALES CON yT 



i INTEGRALES 


e au ( a sen bu — b cos bu ) 
a 2 +b 2 

e a " (ncosÓM + ó sen bu ) 
a 2 +b 2 


J e au sen bu du = 

J e““ cos bu du = 

| sec 3 u du = — sec u tg u + — ln |sec u + tg u | 


ALGUNAS SERIES 




/" KX *-*.) 2 


2 ! 

: Taylor 


f(x) = f(0)+f(0)x+ 

, /'"'(QK 


/•(o)* 2 


XXX / , s n -l X 

senx = x + H x(-l — 

3! 5! 7! v ’ (2/j-l)! 

.XXX / - \n — 1 X - 

COSX = l H 1 h ( — 1 ) 7 — 

2! 4! 6! ' ’ (2n-2)! 

i \ * 2 * 3 X * / , \n-l X" 

v ’ 2 3 4 v ; n 

3 5 7 2n-l 

.. XXX , .xn-I X 

Ztgx = x + + --- + (-l) 

3 5 7 ' ’ 2n-l 


